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I.  Introduction
This chapter (Finance and System Economics Chapter) is one component of a comprehensive
update of the Maui County Water Use & Development Plan (WUDP).  The purpose of this
chapter is to characterize the current financial status and economics of the Maui Department of
Water Supply (DWS) systems for purposes of developing a long term water use and
development plan.

This initial draft of the water demand chapter is intended for the purpose of review by the DWS
and each WUDP Water Advisory Committee (WAC).  It is expected that the scope and content
of the chapter may change based on comments and recommendations by the DWS and each
WAC in the course of the WUDP process.

This chapter is divided into two main sections: “DWS Finance” and “DWS System Economics”. 
This distinction reflects the fact that, in long term resource planning, revenues and expenses
are treated somewhat differently than conventional financial accounting practice.  

In the first section the revenues, expenses and financial status of the DWS are presented from
a fiscal perspective.  This perspective is characterized by the standardized accounting
conventions used in the financial statements in DWS Annual Reports.  The purpose of the
financial statements is to provide an accurate picture of the financial status of the DWS at a
particular time and period (one fiscal year). The financial statements are prepared using
standardized accounting conventions for balance, operating and cash flow statements and
schedules of plant, cumulative depreciation and debt instruments. 

In the second section the costs of the DWS systems are presented in a format used in resource
planning economic analysis.  Resource planning analysis focuses on long term (twenty to thirty
year) comparisons of resource characteristics.  In this context costs are summarized differently
from the fiscal accounting approach.  In this section and in later chapters costs and revenues
are characterized using several conventions such as fixed and variable costs, short and long
term marginal costs, capital carrying charges and revenue requirements summarized as net
present values. 

II.  DWS Finance
This section describes the financial reporting and status of the Department of Water Supply. 
Information is provided from the DWS annual reports and from a recent revenue requirements
analysis performed for the DWS.  The process of establishing the Department’s rates and
associated issues are discussed.

Overview
The powers, duties and functions of the Department of Water Supply are defined by the Charter
of Maui County.  As amended in the year 2002, the Charter specifies that the DWS is a regular
department of the county government with a Board of Water Supply serving in an advisory



1   Prior to the Charter amendments made in the year 2002  the Department of Water Supply was a semi-
autonomous agency under the jurisdiction and authority of the Board of Water Supply.  The rates charged by the
Department for water service have been subject to approval by the County Council both prior to and since the 2002
Charter amendments.  

2   Each fiscal year begins on the first day of July of the “previous-numbered” calendar year.  For example,
the 2006 fiscal year begins on July 1, 2005 and extends through June 30, 2006.
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capacity.1  As a county department, the budget, rates and fees of the DWS are ultimately
determined by the County Council as part of the County’s annual budget approval process. 

Although the DWS is a department of the county government, the finances of the DWS remain
substantially separate from the general finances of the county government.  The Charter
specifies that

The revenues of the department of water supply shall be kept in a separate fund
and shall be such as to make the department of water supply self-supporting,
provided that the council may issue general obligation bonds on behalf of the
department of water supply and may provide capital improvement appropriations
for the department of water supply.  [Charter of Maui County, Chapter 11, p.26]

Since the DWS is specified by the Charter to be self-supporting, its funds derive from the rates
and fees charged to its customers for the provision of water services.  These rates and fees
must be reviewed periodically and changed as necessary to provide sufficient (but not
excessive) funds to pay for the Department’s expenses.  There are several important aspects to
determining appropriate rates and fees by the Department.  Rates and fees must be set to (1)
provide an appropriate amount of revenues to fund the Department’s expenses, (2) fairly
allocate the Department’s costs to various classes and categories of users and (3) provide
appropriate incentives to users to encourage responsible water use practices.  The process and
issues associated with establishing rates and fees are discussed in more detail below.

DWS Financial Statements
The finances of the Department of Water Supply are reported in its Annual Reports.  Finances
are planned, implemented and reported on a July-to-June fiscal year basis.2  The Annual
Reports include independent auditors’ reports that include financial statements prepared
according to standard accounting conventions.  The reports include balance, income and cash
flow statements and schedules of plant assets, accumulated depreciation and debt obligations. 
These financial statements are prepared in accordance with accounting standards applicable for
publicly owned utilities.

Balance Sheet
The “Statement of Net Assets” in the DWS Annual Report is the balance sheet.  It presents a
snapshot of the balances of assets and liabilities of the DWS as of the last day of the fiscal year.

Liquid assets and liabilities are divided into “restricted” and “unrestricted” categories.  Restricted
assets are amounts in funds that are reserved for specific purposes such as Water Use
Development Fees, funds held specifically for source and storage improvements and certain
contributions in aid of construction.

Assets include everything that the DWS owns or is entitled to, including cash, investments,
receivables, inventories of materials and supplies, property, “plant” and equipment.  All assets
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are stated in terms of “book” value which is the actual original capitalized cost less any
accumulated depreciation.  

Liabilities include all amounts owed by or ultimately collectable from the DWS.  This includes
outstanding bonds, payable accounts and contracts, vacation pay and customer deposits and
advances.

The net assets of the DWS are the amount by which its assets exceed its liabilities.

Summary of DWS Statement of Net Assets
(Balance Sheet)

Summarized from DWS Annual Reports for Fiscal Years 2003 & 2004

2004 2003 2002

Current Assets
    (Cash, investments, receivables, supplies)

    Restricted $7,801,245 $14,100,060 $10,974,527

    Unrestricted 27,180,265 27,925,369 27,027,044

Property, Plant and Equipment 387,991,299 375,566,990 364,816,581

Accumulated Depreciation (124,238,711) (114,961,014) (105,588,225)

Deferred Charges 218,630 165,763 206,564

Total Assets 308,952,728 302,797,168 297,436,491

Current Liabilities
    (Payables, accrued vacation pay, claims,        
deposits)

    Payable from Restricted Assets 807,004 924,761 860,374

    Payable from Unrestricted Assets 5,875,935 8,227,962 7,502,427

Noncurrent Liabilities
    (Bonds and notes payable, capital advances)

37,999,149 40,029,607 43,557,195

Total Liabilities 44,682,088 49,182,330 51,919,996

Net Assets

    Capital assets (net of related debt) 224,173,320 218,472,859 213,709,825

    Restricted assets 17,207,807 12,511,079 9,101,465

    Unrestricted assets 22,889,513 22,630,900 22,705,205

Total Net Assets $264,270,640 $253,614,838 $245,516,495

Income Statement
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The “Statements of Revenues, Expenses and Changes in Net Assets” in the DWS Annual
Report is the “income statement.”  This statement shows the summed revenues and expenses
for the fiscal year period.  

One accounting convention worth noting is that actual capital expenditures made during the
fiscal year are not directly reported in the income statement.  Capital expenditures are reported
using the accounting convention of depreciation.  Capital expenditures are posted as expenses
distributed over a number of future years representing the accounting “life” of the assets for
which the expenditures are made.  Depreciation is reported as an expense in the income
statement and represents the distributed proportion of the capital expenditures made in the
fiscal year and previous years.  Proceeds from bond issues and expenditures made to repay
principal on long term debt liabilities are not directly reported in this statement.  The treatment of
capital expenditures is a fundamental difference between the income statement and the cash
flow statement described further below.

Summary of DWS Statement of Revenues, Expenses and Changes in Net Assets 
(Income Statement)

Summarized from DWS Annual Reports for Fiscal Years 2003 & 2004

2004 2003 2002

OPERATING REVENUE
    (primarily revenue from water bills to customers) 

$27,735,311 $ 28,608,492 27,350,431

OPERATING EXPENSES
    (costs of operations, excluding capital costs but      
      including depreciation)

29,591,991 28,795,546 26,842,012

OPERATING INCOME (LOSS) (1,856,680) (187,054) 508,419

NON-OPERATING REVENUE (EXPENSES)
    (interest income / expense and debt amortization)

(1,351,275) (1,542,983) (403,936)

INCOME (LOSS) BEFORE CONTRIBUTIONS (3,207,955) (1,730,037) 104,483

CAPITAL CONTRIBUTIONS
     (Water System Development Fees, source and      
     storage assessments, federal and state funds)

13,863,757 9,828,380 5,574,219

RESTATEMENT OF ASSETS (one time adjustment) (2,227,710)

CHANGE IN NET ASSETS (as restated) 10,655,802 8,098,343 3,450,992

NET ASSETS, BEGINNING OF YEAR 253,614,838 245,516,495 242,065,503

NET ASSETS, END OF YEAR 264,270,640 253,614,838 245,516,495

Cash Flow Statement
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The cash flow statement reports the net summed transactions of cash for the fiscal year.  

Although both the income statement and the cash flow statement report revenues and expenses
for the fiscal year these statements differ in several important respects.  First, whereas the
income statement includes everything of value within the scope of revenues and expenses
(including receivables, payables, intangibles, entitlements and future liabilities), the cash flow
statement reports only cash transactions made during the fiscal year.  Second, the income
statement reports capital expenditures using the convention of depreciation whereas the cash
flow statement reports actual proceeds from bond issues and actual expenditures made against
principal on debt instruments.  Depreciation is not a cash transaction and is not reported in this
statement.  Third, in summary, whereas the netted results of the income statement are posted
as changes between the beginning and end of year entries in the balance sheet, the netted
results of the cash flow statement represent changes between the beginning and end of year
balances of cash accounts, funds, investments and debt liabilities. 

Summary of DWS Cash Flow Statement 

Summarized from DWS Annual Reports for Fiscal Years 2003 & 2004

2004 2003 2002

Cash Flow from Operating Activities

    Cash received from customers $28,682,106 $27,778,484 $28,183,823

    Cash paid to suppliers and employees (20,004,940) (18,942,934) (18,004,414)

    Refunds for construction advances (429,403) (442,346) (428,666)

    Receipts for construction advances 24,179 823,810 83,884

    Interest paid (non-capitalized) (1,927,389) (2,205,229) (1,516,070)

Net cash from operating activities 6,344,553 7,011,785 8,318,557

Cash Flows from Capital Financing
Activities

    Acquisition of capital assets (8,384,699) (7,430,211) (7,051,589)

    Payment of principal on debt instruments   (11,685,210) (6,771,360) (3,619,599)

    Principal from bond issue 7,945,000 2,947,453

    Cash contributions in aid of construction 9,055,137 650,520 3,050,871

Net cash used in capital financing activities (3,069,772) (4,748,698) (7,620,317)

Cash Flows from Investing Activities

    Decrease (Increase) in investments (7,448,184) 160,509 (11,370,432)

    Interest received from investments 651,134 702,494 1,136,708



3   The term “meter” or “water meter” is commonly used to refer to an “account” or “service” with the DWS. 
The DWS charges fees for establishing new water service accounts but does not charge fees to customers for
installing new water metering devices (hardware) when this might be necessary.

Maui WUDP Fin/Econ Chapter            DRAFT        Haiku Design & Analysis               Page 7

Net cash used in investing activities (6,797,050) 863,003 (10,233,724)

Net Increase (Decrease) in Cash (3,522,269) 3,126,090 (9,535,484)

Cash and Equivalents, Beginning of Year 4,326,152 1,200,062 10,735,546

Cash and Equivalents, End of Year $803,883 $4,326,152 $1,200,062

Annual Report Notes and Schedules
The financial statements in the DWS Annual Reports are accompanied by several explanatory
notes and schedules.  These important components of the Annual Reports elucidate the
balance sheet, income and cash flow statements summarized above.  Schedules are provided
which reconcile differences between cash and operating reporting formats, identify components
of restricted and unrestricted capital funds, identify schedules of bond and note liabilities and
plant assets and accumulated depreciation.  These notes and schedules are not reproduced
here but should be recognized as essential components of the annual report financial
statements.

Components of DWS Revenues and Expenses
Several components of DWS revenues and expenses are described below.  All of the
components described below are included in the DWS financial statements as elements of the
balance sheet, income statement, cash flow statement and associated schedules according to
conventional accounting practices.  The discussion below, however, summarizes these
components in a format which is different in some respects from the format used in the DWS
Annual Reports. 

Revenues and Sources of Funds
The revenues and sources of funds of the DWS are identified in several different formats in
separate parts of the annual report financial statements.  For clarity, these are summarized and
discussed contiguously below. 

The revenues and sources of funds for the DWS include the following:

•   Charges to customers for providing water services

•   Water system development fees charged to customers for new water meter
accounts.3

•   Fees and “in-kind” contributions from land developers

•   Fees from the county for water services for fire protection

•   Interest on investment instruments

These revenues and sources of funds are discussed individually below.
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Water Service Charges

Schedule A

200620022001200019991998Effective as of Fiscal Year =>

General Rates

$1.42$1.42$1.35$1.29$1.23$1.170 - 10,000 Gallons
2.161.911.821.731.651.5710,001 - 25,000 Gals
2.542.252.142.041.941.85Over 25,000 Gals

Agricultural Rates

$1.42$1.42$1.35$1.29$1.23$1.170 - 10,000 Gallons
2.161.911.821.731.651.5710,001 - 25,000 Gals
0.800.760.720.690.660.63Over 25,000 Gals

Non-Potable Agricultural Rates

$0.80$0.76$0.72$0.69$0.66$0.630 - 10,000 Gallons
0.800.760.720.690.660.6310,001 - 25,000 Gals
0.800.760.720.690.660.63Over 25,000 Gals

Water Service Charges

Schedule B

FY2006Thru FY2005Effective Dates 

Per Meter Per MonthSize of Meter

$6.50$5.605/8

$8.50$7.003/4

$14.00$11.501

$27.00$22.001 1/2

$37.00$30.002

$74.00$60.003

$138.00$110.004

$245.00$195.006

$375.00$300.008

Charges to Customers for Provision of Water Services
Rates charged to customers for the provision of water delivery services include bi-monthly
service charges based on meter size and bi-monthly water delivery charges based on the
metered volume of water consumption.  Money received from these charges is posted as
“Water Sales” and included in “Operating Revenue” in the DWS financial statements.  



4   Although the magnitude of the fees is based on an analysis of the “value” of the investment by prior
existing customers in the existing water system and was conceived as a fair value to “buy in” to the water system, the
fees do not represent any purchase of ownership or equity in the water system.  The fees simply entitle a new
customer to receive water service according to the rules and conventions of the DWS.
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Water System Development Fee

Effective July 29, 2002

Total FeeMeter Size

$6,0305/8

$8,4423/4

$15,6781

$34,9741 1/2

$61,5062

$138,6903

$247,2304

$555,9666

$987,7148

$1,543,68010

$2,222,65812

Water System Development Fees 
The DWS charges Water Use Development Fees for providing new water service accounts. 
The fee schedule, as established by the DWS rules is identified below.

The current DWS Water Use and Development Fees became effective in July 2002.  The
magnitude of the fees is based loosely on the dual purpose of the fees:  to provide funds for
expansion of the DWS water system and to charge new customers for a prorated portion of the
costs of the existing water system.4  The fees are broken down into several components so that
they may be applied in component part where applicable where new customers or developers
may provide in-kind contributions to source, storage or transmission infrastructure.  

Water Use and Development Fees collected by the DWS are Restricted funds held until they
are used for water system expansion.   Funds that are not immediately expended are invested
in short term instruments held by the county treasury.

Fees and In-Kind Contributions from Land Developers
Improvements to the DWS water system are sometimes required in order to provide water
service for new land development or to meet fire flow requirements for new construction on
developed land.  In these circumstances developers or landowners may be required to provide
the necessary improvements.  Improvements can include expansion of DWS source, storage or
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OPERATING EXPENSES
From DWS Annual Report: Statements of Revenues, Expensesand Changes in Net Assets

FY2002FY2003FY2004
Operating Expenses

$5,640,248$6,080,126$6,330,620Power and Pumping
4,231,9504,068,6624,362,066Administrative and general
3,682,6443,963,6914,261,657Transmission and distribution
3,618,0254,117,0904,033,453Purification

745,880851,940858,798Customers' accounting and collecting
201,225283,396312,195Source of Supply

8,722,0409,430,6419,433,202Depreciation

$26,842,012$28,795,546$29,591,991Total Operating Expenses

transmission capacities.  Improvements installed by developers or landowners must be made
according to the specifications of the DWS and are ultimately dedicated to the DWS. 
Improvements are credited towards (but sometimes can exceed) required Water Use
Development Fees.

Fees for Fire Protection
The DWS provides hydrants, standpipes and mains and other improvements sufficient to meet
county fire protection requirements.  In many instances the size of transmission and distribution
piping is determined in part by fire flow requirements.  The DWS charges the county for a
portion of the costs of providing these services.

Interest on Cash and Investment Balances
Unspent balances of revenues collected by the DWS are kept in several funds invested in short
term insured liquid instruments maintained by the county treasury.  Interest earned on these
accounts is a source of revenue to the DWS.

Expenses
DWS expenses can be summarized according to various methods of categorization.  In
accordance with accounting standards the financial statements in the DWS Annual Report
format summarize expenses as operating and non-operating expenses.  

Operating expenses as characterized in the financial statements are illustrated in the table
below.  Note that the operating expenses portrayed below include depreciation.   Depreciation is
an accounting convention that is not an actual expenditure made in the fiscal year.  This method
of categorization does not explicitly identify direct expenditures for capital improvements that are
made from capital funds, including expenditure of water system development fees or principal
from debt instruments.

Non-operating expenses are comprised primarily of interest expense with minor other expenses. 
Amortization of debt expense listed as a non-operating expense but is only a minor component
and does not represent the primary repayment of principal of bond instruments (this is
represented by depreciation posted as an operating expense.)  
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NON-OPERATING EXPENSES
From DWS Annual Report: Statements of Revenues, Expensesand Changes in Net Assets

FY2002FY2003FY2004
Non - Operating Expenses

($1,689,757)($2,325,384)($1,913,133)Interest expense-net of capitalized intere
($45,299)($40,801)($57,447)Amortization of Debt Expense
($18,824)($34,343)($33,111)Other expesnses

($1,753,880)($2,400,528)($2,003,691)Total Operating Expenses

DWS expenses are comprised of the following components: 

•   Operating costs of providing water services to is customers

•   Expenses for interest and repayment of funds borrowed to pay for water system
improvements

•   Direct expenses for water system expansion and improvements

Expenses are addressed in some detail in an economic context (rather than an accounting
context) in the section below “DWS System Economics”.

Rates and Ratemaking Issues
The Department of Water Supply is a “self-supporting” agency.  The rates and fees charged by
the Department provide almost all of its revenues and must be sufficient to provide sufficient
funds to provide necessary services.  The rates and fees charged by the Department are
reviewed periodically.  When it is necessary or appropriate to change the rates or fees a
proposal is drafted by the Department, reviewed by the Board of Water Supply and transmitted
to the Mayor for transmittal and approval by the County Council.

There is no particular method for deriving rates or fees specified by the county’s Charter or
Code.  Rates and fees are ultimately determined at the discretion of the County Council on a
case by case basis.  From an analytical standpoint, the process used by the DWS in proposing
rates and fees essentially follows a conventional utility ratemaking approach.  This approach
consists of the following general steps:

•   Determination of Revenue Requirements

• examine historical consumption and expenses

• determine future consumption, capital improvements and expenses

• determine the amount of revenue necessary to provide from rates / fees

•   Rate Design

• Identify objectives and policies to be incorporated in rate design

• Regarding the allocation of costs to classes or categories of users
• Regarding rate structure
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• Perform studies of cost of service, costs by function or classification as
necessary

• Determine rate design to implement identified objectives and policies

•   Determination of Proposed Rate Schedule (tariffs)

These steps are discussed below.

Revenue Requirements
The first step in reviewing or establishing reasonable rates is to determine the amount of
revenue necessary to provide necessary funds for the Department.  This typically involves
several steps.

Historical expenses and water consumption patterns are examined.  Future water consumption,
capital improvements and expenses are estimated for several upcoming years.  The amount of
revenue that is necessary to meet projected expenses is estimated using an income statement
and/or cash flow statement approach.  

Annual statements for several future years are prepared assuming the level of revenue that
would be generated at existing rates.  The statements are examined to determine whether
existing rates will result in sufficient or excessive revenues to cover expenses.  Several indices
are examined including end-of-year cash flow balances and some standard debt coverage
ratios.  Alternate assumptions regarding funding capital improvements can be examined
including different capitalization or borrowing strategies.  If existing rates are not sufficient then
appropriate alternate rate levels can be examined to determine the level of rates that is
necessary and appropriate.

Increases in revenue requirements do not necessarily mean that increases in rates are
necessary.  The need for rates to increase is determined by the relationship between the
growth in revenues and the growth in expenditures.  For example, usually both water
consumption and expenses will grow from year to year.  If there is sufficient growth in water
consumption (and hence water revenues) to cover increases in expenses, a rate increase would
not be necessary.    

There are many inter-related factors that affect the need to adjust rates.  In typical
circumstances, for example, the following factors could be expected to change from year to
year:

•   Water consumption would tend to increase with the general growth in population and
economy.  Increased water consumption results in increased revenues even at existing
rates.  In some years water consumption does not increase due to annual variations in
weather (when it rains more, less water is used) and short-term economic cycles.

•   Expenses would tend to increase.  Total expenses tend to increase with increased
water consumption, system expansion and inflation.

•   Capitalization and debt levels are likely to increase or decrease.  Expenses
associated with financing system assets are likely to change, both in terms of accounting
measures and actual cash flows.

• Existing plant assets are depreciated.  New plant assets may be acquired.

• Existing debt obligations are retired.  New debt obligations may be acquired.

• Debt may be refinanced.
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•   Interest rates may change, affecting expenses of short term borrowing and revenues
from investment instruments.

•   Account balances in special funds may increase or decrease due to the magnitude
and timing of collection of fees reserved for system expansion and actual expenditures
for system expansion. 

•   Capital improvement program expenditures can change substantially from year to
year both in terms of encumbrance and expenditure.

A revenue requirements analysis takes all of these factors into consideration to determine
whether existing rates will be sufficient and appropriate for the anticipated circumstances of
coming years.  Once it is determined what overall level of revenue requirements will be
necessary and appropriate a rate structure and schedules can be designed to recover the
appropriate revenues.

Rate Design
Once it is determined what amount of revenues needs to be collected from water users it must
be determined what rates and fees should be charged, how these rates and fees should be
allocated to various types and classes of users and how the fees should be structured.  The
way that rates are allocated and structured is referred to as rate design.

There are many possible components to rate designs.  For example, rates could be equal for all
users or, alternatively, various user “classes” could be established with separate rates and/or
rate structures.  Rates could be charged according to any (or some combination) of various user
characteristics including size of meter, use class, total amount of water consumed, peak water
consumption, location (water district, zone, altitude, etc.) or conservation classification.  Special
rates could be offered to specific types of users such as agricultural users, senior citizens or
low-income users.  Rates could be varied according to wet or drought conditions.  Rates could
be adjusted automatically to account for changes in electricity costs for pumping water.

Current Rate Design
The DWS rate design is characterized by the following attributes:

•   Customers are billed bi-monthly.

•   Three rate classes are defined: general users, agricultural potable water users and
agricultural non-potable users.

•   There is a bimonthly service charge that is graduated by meter size.  Larger meters
are charged higher bi-monthly charges.

•   There is a volumetric water charge determined by metered water consumption. 
Volumetric charges are different for each rate class.  Agricultural rates are substantially
subsidized by general users.

•   Volumetric water charges for potable water are differentiated by “inclining blocks.” 
For the first ten thousand gallons of water consumed (first block) a lower rate is charged
than for subsequent increasingly more expensive blocks. 

•   A substantial one-time Water System Development Fee is charged for each new
water service installation.  This fee is graduated by meter size (based on meter orifice
area equivalents).



5   Regarding how rates are applied after they have been established there is a straightforward standard:
there should be no unfair discrimination in rates within a rate class.  In other words, rates need to be applied
consistently without making exceptions for some customers in preference to others within a defined rate class. 
Regarding how rates are designed, however, the concept of fairness is more complex and subjective.
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Rate Design Objectives
There are several objectives in determining the allocation and structure of rates.  Three
important considerations are fairness, incentives and revenue stability.  

Fairness

It is clear that rates should be fair to customers.   It is less clear exactly how fairness should be
determined.5  Should rates be the same for all customers?  Should rates be differentiated to
reflect the actual different costs to serve each customer (or class or group or location of
customers)?  Should the uses or purposes for which a customer uses water be considered? 
Should the customer’s size or income or use patterns be considered?  

Incentives

The allocation and structure of rates provide substantial economic signals (incentives) to
customers that affect water consumption levels and patterns.  Simply the fact that water
consumption is metered and customers are billed according to water consumption provides an
incentive for customers to monitor and limit the amount of water use.  The inclining block rate
structure of the existing DWS rates accentuates this incentive since changes in the amount of
water consumption affect the most expensive component of the water rate structure (the highest
applicable block). 

Incentives can be a deliberate or merely an incidental component of rate design.  Regardless of
intent, however, it should be clearly recognized that all rate designs provide various incentives
to customers.  An important consideration in rate design is to structure rates in a way that
provide reasonable incentives that encourage customers to use water responsibly.

Rate incentives can be general or can be specifically targeted.  For example, if water production
is more expensive during summer months or during drought conditions, rates could be
structured to charge more for water during these periods in order to encourage water
conservation during these periods.

Revenue Stability

An ultimate purpose of rates is to provide the revenues necessary to operate the DWS and
provide water services to its customers.  The amount of revenues collected as well as the
amount of revenues needed are dependent upon several factors that can vary substantially from
year to year.  One consideration in rate design is the extent to which revenues remain sufficient
to meet expenses during possible contingencies.

One important variable is weather.  Typically, more water is consumed (and correspondingly
more revenue is collected) in the drier summer months than in the wetter winter months. 
Similarly during drought periods more water is consumed and more revenues are collected than
during dry conditions.  Since water production costs also tend to be higher during drought
conditions, the increased revenue from increased consumption collected under these conditions
is helpful to balance the increased production costs.  To the extent that marginal water
production costs in drought conditions are higher than rates, however, the increased revenues
from increased consumption during droughts may not be sufficient to compensate for the
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increased production costs.  This circumstance is true for the Upcountry DWS water system in
some locations and under certain conditions.

Another variable is inflation and cost escalation.  Of particular importance is the cost of
electricity.  Electricity is a significant cost in water production, treatment and transmission and is
quite variable from year to year.  One consideration in rate design is the ability to index rates on
some measure of inflation and/or electricity price in order to make revenues more
commensurate with expenses as conditions change from year to year.

Rate Design Strategies
There are several rate design strategies used to address rate design objectives.

•   ESTABLISHING RATE CLASSES    Rate classes can be designated in order to use
rate designs that specifically target separate types of customers.  Each customer class
is designated according to some defining customer characteristics.  The existing DWS
rate structure differentiates between agricultural users and all other users.  Definition of
more specific rate classes is being considered.

•   FIXED AND VARIABLE CHARGES    The current DWS rate design includes both a
fixed bi-monthly service charge graduated according to meter size and a variable
volumetric water charge based on metered consumption.  From a “cost of service”
perspective (see next topic below) this reflects the fact that some types of costs are the
“result” of each water service (billing costs, metering and distribution costs) and other
costs are result from the amount of water consumed (pumping, treatment, storage,
transmission).  Providing a fixed component in the rate design allocates costs (at least
some extent) according to fixed versus variable costs of providing service.  It also
provides a component of revenue stability.  

•   COST OF SERVICE PRICING    One approach to allocating costs between classes of
customers and designing rate structures is to price water according to the cost of
providing water service.  If one class of customers is more expensive to serve this
approach would allocate more cost to that class.  In volumetric terms (cost per volume of
water served), smaller customers tend to be more expensive to serve than larger
customers, rural customers more expensive than urban customers and higher altitude
customers more expensive than lower altitude customers.  An advantage to cost of
service pricing is that it is based on underlying system economics.  Cost of service
pricing tends to send “true” price signals to customers that reflect, to the extent possible,
the actual costs of providing water service.  These price signals, however, may be at
odds with other rate design objectives.  For example, allocation according to cost of
service tends to increase residential rates compared to large customer rates.  Designing
rate structure according to cost of service tends to make rates cheaper per unit with
increasing consumption (declining block) which is the opposite of the “conservation”
objective inherent in the inclining block structure of existing DWS rates.

•   BLOCK PRICING    Rates can be differentiated according to blocks of consumption. 
The first “block” of water can cost one amount and subsequent blocks can have different
prices.  Block pricing can be “declining” with each subsequent block having a lower unit
price the previous block.  A declining block structure typically expresses a cost of service
approach to pricing.  Block pricing can be “inclining” with each subsequent block costing
more than the previous block.  An inclining block structure can express several
objectives including providing a conservation incentive and providing the benefits of a
“lifeline” rate (discussed below).  One disadvantage of inclining block pricing is that it



6   Rates can be indexed either to electricity prices or it can be indexed to electricity expenses.  These
alternatives have substantial differences in how the adjustment is administered and how the adjustment affects
revenues.
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tends to increase revenue volatility because fluctuations in consumption occur in the
highest applicable block which accentuates the variability of revenues.

•   LIFELINE RATES    Lifeline rates provide lower prices to certain customers for the
first block of water consumption.  The objective is to provide some basic amount of water
to meet essential needs at a low rate so that it is affordable to low income customers. 
The existing DWS inclining block rate structure provides some attributes of a lifeline rate
because the first block of water is less expensive than subsequent blocks.

•   SEASONAL OR DROUGHT RATES    Water consumption is higher during drier
summer months and during droughts.  This results in correspondingly higher revenues
but, depending upon the economics of water production, these additional revenues may
not sufficiently compensate for the higher water production costs that may occur during
these drier periods.  If a fiscal or planning objective is to encourage water conservation
during droughts or dry seasons a higher price for water during these periods is a means
to provide this incentive to customers and provide the utility with revenues to cover
corresponding higher production costs.

•   INDEXED RATES    Rates can be indexed as a means to automatically respond to
factors that affect utility costs.  Rates can be indexed to a consumer price index to follow
inflation.  Rates can be indexed to electricity price or cost to account for this substantial
component of utility costs.6  In Hawaii, where electricity is produced primarily from highly
volatile petroleum sources and where the electric utilities pass this volatility straight
through to its customers by way of a fuel price adjustment clause, an electricity price
adjustment mechanism for water rates merits consideration.

•   CONSERVATION RATES      One mechanism to encourage customers to use water
efficiently or reduce water consumption generally is by rate design.  The existing DWS
inclining block rate structure encourages conservation by making water bills more
sensitive to water consumption volume since the effective “marginal” price is in the
highest cost applicable block.   The concept of what constitutes a conservation rate can
be elusive.  Any rate structure that results in a higher bill as a result of higher
consumption encourages conservation at least to some extent.  This is true even of a
declining block rate structure.  A conservation rate usually refers to a rate structure that
accentuates the extent to which the customer’s bill increases with increased
consumption.   Rates that have inclining volumetric charges or that put a large proportion
of costs in the volumetric portion of the bill have the strongest conservation effect.

It should be clear that these rate design strategies are interrelated.  The extent to which a rate
block structure is “inclining” or “declining”, for example, depends upon the relationship of the
fixed and variable component of the rate.  A substantial fixed monthly charge has a similar effect
on a customer’s total bill as a declining block volumetric rate (the average unit cost of water
tends to go down with increased consumption).  

DWS Financial Status
The DWS recently conducted an extensive review of its financial status and the adequacy of its
rates to provide sufficient revenues.  A consultant was retained to perform a detailed revenue
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requirements analysis and cost of service study and make recommendations regarding
adjustments to the DWS water rates.  The results of this analysis are published in the “2004
Water Rate Study Draft Report, February 2005 by R.W. Beck, Inc.

A Water Rate Stakeholders Committee was convened to participate in the review and
recommendation of DWS rates.  The Committee made several recommendations regarding the
finances of the DWS including a recommendation to increase DWS water rates by an average
of 12%.  Part of the rate increase supports the Committee’s recommendation to fund an
accelerated Capital Improvement Program Implementation Plan.  Part of the rate increase
supports the finding of the rate study consultant indicating that a rate increase was necessary to
support the operation expenses of the DWS.  

The Water Rate Stakeholders Committee recommended that rate design should move towards
customer class based rates but that this should be considered only after further analysis is
completed.  The Committee recommended a rate increase based on the existing DWS rate
design.

The recommendations of the committee were endorsed by the Board of Water Supply and were
sent to the Mayor and then the County Council for consideration and approval.  The County
Council approved the rate increase recommendations.  It is expected that further consideration
will be made to the rate design issues at a future time after further analysis by the DWS and its
consultants.  The new DWS water rates will take effect on July 1, 2005.

Based on the revenue requirements analysis conducted as part of the rate study and the
corresponding increase in water rates the DWS should have sufficient revenues for its
operations and an accelerated CIP implementation plan.  It is expected that the rates of the
DWS will be reviewed each year by the County Council as part of the county budget approval
process.

III.  DWS System Economics
This section examines water system production costs from several specific “perspectives” used
in water resource planning.  These may differ from the accounting perspectives addressed
above in several respects.  Resource planning economics examines the relative costs of various
resource options or strategies.  It is important in this context to carefully differentiate between
which costs are “fixed” and which are “variable” with respect to the implementation of alternate
resource options.  Several distinctions and conventions used in resource planning are identified
and discussed.  Using these conventions an analysis of the water production costs of the
existing DWS systems is presented.
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Water Production Costs
Types of Water Production Costs
Resource planning requires an examination and comparison of the economics of different
resource options, measures and strategies.  This exercise requires some careful attention to
how costs are characterized and categorized.  Basically, comparative resource analysis looks at
the overall economics of resources “on the margin.”  The focus is on the differences between
the projected life cycle costs of various resources.  This is a different perspective than the
“accounting” perspective addressed in the sections above which looks at summed operating
expenses and cash flows for an annual period.

Several conventions are used in resource planning economics.  These are identified and
discussed below.  First a distinction between operating and capital costs is identified.  Second,
a distinction between variable and fixed costs is discussed.  Third, the concepts of short run and
long run marginal costs are defined.  In a following section these conventions are incorporated
in an analysis of the water production costs of existing DWS systems and pressure zones.

Operating vs Capital Costs
In resource planning economics, capital costs represent the costs of purchasing, building or
installing a project.  Operating costs represent the operating the project on an ongoing basis.  

There is a difference between resource planning economics and accounting practice regarding
the treatment of capital costs.  In the resource planning perspective the ongoing costs of paying
for the capital costs of a project (interest and depreciation) are not considered operating costs. 
These cost streams associated with the capital cost of a project are carefully accounted for in
resource planning economics but they are not included in summaries of operating costs.  The
costs of financing capital projects are ultimately summarized and categorized as capital costs. 
This is a different treatment than the accounting perspective which (1) includes depreciation as
a book expense that is posted to operating expenses and (2) includes interest on the debt-
financed portion of capital projects as a component of non-operating expenses on the income
statement.  

The resource planning economics treatment of capital and operating costs simplifies the
exercise of comparing various candidate resource options.  It also simplifies the distinctions
between variable and fixed costs and the definitions of marginal costs that are discussed below.

Variable vs Fixed Costs
Some of the costs of DWS operations increase when the volume of water that must be served
increases.  The amount of electricity used in pumping, for example, increases with increases in
the amount of water that is pumped.  Likewise, these costs will decrease with decreased water
production.  The costs that change with respect to the amount of water production are variable
costs.

Some types of costs do not change with respect to the amount of water production.  The
amount of rent paid by the DWS for its administrative offices, for example, does not change in
response to the amount of water production.  Costs that do not change with respect to the
amount of water production are termed fixed costs.

Capital costs of existing projects are fixed costs.  Regardless of whether water production may
increase or decrease, the capital costs (including associated interest and depreciation) will
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remain unchanged.

Operating costs include both variable and fixed components.  It is clear enough that some
general types of operating costs are variable (such as electricity) and some are fixed (such as
administrative costs).  It is also true that each category of costs for each part of the DWS
system includes both fixed and variable components.  Electricity costs, for example, clearly vary
with respect to the volume of water produced but electricity costs are composed of both fixed
and variable components.  The monthly electric customer service charges, for example, do not
change with respect to differences in electricity consumption.  

For purposes of resource planning economics, operating costs are divided into fixed operating
costs and variable operating costs.  As discussed below, the distinction between fixed and
variable operating costs depends in part upon the particular context for which the costs are
applied.

Short Run vs Long Run Marginal Costs
The distinction between variable costs and fixed costs is simple and intuitive in principle.  In
application, however, this initial simplicity is complicated by several considerations.  The
conventions of short run marginal costs and long run marginal costs address these
considerations explicitly.

First, there is a consideration of the magnitude and duration of changes in water production that
are being considered.  For example, in response to a small one-time change in the amount of
water that is produced it might be expected that electricity costs might change because pumps
would not have to run as long, even if the difference is relatively small.  For a small one-time
change in consumption, however, it would not be expected that maintenance or labor costs
would change or that the life of pumps or motors would be effected.  On the other hand, some
actions might be considered in resource analysis that could have large impacts on the amount
of water produced by the water system or on specific parts of the water system.  In response to
a large and continuous change in the amount of water production for all or parts of the water
system, it could be expected that equipment wear, maintenance and associated labor costs
could be affected.  In summary, the scale and duration of changes in consumption affect the
scope of which types of costs are variable and which are fixed.

Second, there is a consideration of the time scale of the resource analysis and whether
changes in the operation of the system or the timing or type of new resources that might be
added to the system is considered.  As discussed above, it is clear enough that the capital costs
of existing projects are fixed costs.  In the long run, however, large and continuous changes in
the amount of water demand may affect the timing or even the type of new projects.  In this
case the capital costs of new projects may be “variable”.

Third, in resource planning analyses it is not only the total amount of water production that is
required of the system that is considered.  The costs of operating a water system are the sum of
the costs of operating all of its components.  The concept of fixed vs variable costs applies to
each component of the system as well as the system as a whole.  Long term resource planning
includes the consideration of many different types of resources and resource operation
strategies.  The addition of an economical resource may affect the volume of water produced by
other less economical resources.  Thus the fixed and variable costs of each resource are
important to determine not only with respect to changes in the total amount of water production
for the system but also in the context of changes in the resource mix or system operation
strategies.
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To address these considerations two common resource planning economics conventions are
defined.  Both are expressed in terms of “marginal costs.”  Marginal costs are the incremental
change in costs that result from an incremental change in production.  Marginal costs are
expressed in terms of a ratio of these terms: change in costs per change in production.   

Short run marginal costs are the immediate change in costs that results from a small change
in production.  Short run marginal costs can apply to a total system or to individual system
components.

Long run marginal costs are the long term change in costs that result from a substantial
change in production considered over a long enough period of time to consider impacts on
future capital projects and system operations.   Long run marginal costs apply to the analysis of
a system, not to individual system components.

The difference between short run and long run marginal costs is in the size and duration of the
change in production that is considered and in whether changes to the makeup and operation of
the system are considered. 
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allocation of costs between the districts incorporate substantial subjective estimation. 
The information above should be considered approximate.  The disbursement of costs to the cost categories and the
gallons of water production.  The Rate Study reports most unit costs denominated by metered consumption. 
prepared for the Maui DWS by R.W.Beck, February 2005.  All costs shown here are expressed as costs per thousand
The costs shown above were derived with some adjustments from the 2004 Water Rate Study Draft Report (Rate Study)

DWS Water System Cost by District
Fiscal Year 2003$ / kgal (production basis)

DWSMolokaiE.MauiW.MauiUpcountryCentral
TotalHanaLahaina

$0.49$0.63$0.55$0.42$0.88$0.38Water production electricity and chemicals

$0.47$1.31$4.39$0.35$0.48$0.41Water production direct and allocated labor costs

$0.50$0.74$1.66$0.45$0.54$0.47Other operating costs allocated by district

$1.46$2.68$6.60$1.22$1.90$1.26TOTAL OPERATING COSTS

$0.48$0.90$2.76$0.46$0.89$0.32Capital Costs allocated by district

$1.94$3.58$9.36$1.68$2.79$1.58TOTAL ALLOCATED DISTRICT COST

AverageCosts by DWS District
Average costs to deliver water on the DWS systems were estimated for each DWS district. 
These costs are shown in the table below.

Short Run Marginal Costs of Water by Pressure Zone
The short run marginal costs to provide water to each area of each of the DWS systems  were
calculated based on average system conditions.  Details regarding the operation costs for each
well, treatment plant and booster pump were determined.  Operating costs were differentiated
between variable and fixed costs.  Based on a hydraulic schematic of the water systems the
short run marginal costs to deliver water to each DWS water tank were calculated.  Charts of
these costs for several areas of the Central and Upcountry systems are provided below. 
Several tables indicate the component costs used to determine the costs by area.  Information
regarding the efficiency and unit water lift costs for wells and booster pumps is also provided. 

Long Run Marginal Costs by System
The long run marginal costs of various candidate resource alternatives and strategies is the
subject of the economic analysis to be performed in the WUDP process.  These costs may be
summarized here and will be addressed in detail in later chapters of the WUDP.
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W/Updated Iao TP Production Costs 2004
TOTAL

Piiholo 1,082,556
Station SR Marginal Cost/Kgal WChrg+Chem+VarElec $0.242
Station Fixed Operation Cost/Kgal Labor+FixedElec $0.235
Station Total Operating Cost/Kgal $0.477
Station Capital Cost/Kgal Depreciation $1.037
Station Total Cost/Kgal $1.514

Kamole 982,104
Station SR Marginal Cost/Kgal WChrg+Chem+VarElec+Memcor $0.995
Station Fixed Operation Cost/Kgal Labor+FixedElec $0.328
Station Total Operating Cost/Kgal $1.324
Station Capital Cost/Kgal Depreciation - Memcor $0.693
Station Total Cost/Kgal $2.016

Olinda 361,970
Station SR Marginal Cost/Kgal WChrg+Chem+VarElec+Memcor $0.572
Station Fixed Operation Cost/Kgal Labor+FixedElec $0.260
Station Total Operating Cost/Kgal $0.832
Station Capital Cost/Kgal Depreciation - Memcor $0.902
Station Total Cost/Kgal $1.734

Iao Based on 2 Mos New Config. 60,372
Station SR Marginal Cost/Kgal WChrg+Chem+VarElec+Memcor $0.721
Station Fixed Operation Cost/Kgal Labor+FixedElec $0.247
Station Total Operating Cost/Kgal $0.969
Station Capital Cost/Kgal Depreciation $0.000
Station Total Cost/Kgal $0.969

Mahinahina 664,941
Station SR Marginal Cost/Kgal WChrg+Chem+VarElec $0.137
Station Fixed Operation Cost/Kgal Labor+FixedElec $0.239
Station Total Operating Cost/Kgal $0.375
Station Capital Cost/Kgal Depreciation $1.225
Station Total Cost/Kgal $1.600

Lahaina 591,527
Station SR Marginal Cost/Kgal WChrg+Chem+VarElec+Memcor $0.337
Station Fixed Operation Cost/Kgal Labor+FixedElec $0.265
Station Total Operating Cost/Kgal $0.602
Station Capital Cost/Kgal Depreciation - Memcor $0.993
Station Total Cost/Kgal $1.595

Treatment Plant Production Costs


